ongoing research into ischemia-reperfusion injury has revealed that off-balance of the redox status plays an important role in this pathologic condition, detection of a free radical reaction at the injury site has been difficult. The purpose of this study was to evaluate a redox reaction at ischemia-reperfusion injury sites. High-resolution magnetic resonance imaging (MRI) using nitroxyl radicals was performed.
ongoing research into ischemia-reperfusion injury has revealed that off-balance of the redox status plays an important role in this pathologic condition, detection of a free radical reaction at the injury site has been difficult. The purpose of this study was to evaluate a redox reaction at ischemia-reperfusion injury sites. High-resolution magnetic resonance imaging (MRI) using nitroxyl radicals was performed.
Methods: An ischemia-reperfusion model of rat skeletal muscle was achieved by occlusion of the femoral artery, followed by reperfusion. To facilitate the detection of free radical reactions, a 3-carbamoyl-PROXYL-enhanced MRI was performed. Under anesthesia, 3-carbamoyl-PROXYL was injected via the tail vein. Four hours of ischemia was followed by 2 hours of reperfusion of the right hind limb. MRI data were then recorded continuously for 20 minutes. The MRI signal intensity was analyzed as an index of free radical elimination disorder by comparing the value for the right hind limb with that for the left limb. To evaluate the degree of ischemia-reperfusion injury, plasma creatine kinase levels were determined before and after ischemia-reperfusion, and skeletal muscles were examined histologically after MRI images were obtained.
Results: The MRI signal intensity for the skeletal muscles of both hind limbs increased rapidly after the 3-carbamoyl-PROXYL injection, and then decreased slowly, in all experiments (n ¼ 5). The signal intensity for the ischemia-reperfusion limb was significantly higher than that for the intact limb (Fig 1) ; however the damping rate of the signal intensity was not significantly different between the two limbs. The MRI visualization of ischemia-reperfusion injury could not be achieved to distinguish between the two limbs (Fig 2) . Plasma creatine kinase levels increased significantly in all rats after ischemia-reperfusion. Ischemic changes were seen slightly in the tissue sample (hematoxylin-eosin stain) of ischemia-reperfusion skeletal muscles; however, necrosis was nonexistent.
Conclusions: Our data show that a redox reaction could be detected by using a 3-carbamoyl-PROXYL-enhanced MRI in a rat skeletal muscle ischemia-reperfusion model. The disorder of free radical elimination at the injury site was also clarified. These results were expected to contribute the earlier diagnosis of skeletal muscle ischemia-reperfusion injury prior to the onset of myonephropathic metabolic syndrome in a clinical setting.
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Gold Nanorods As a Theranostic Platform for In Vitro and In Vivo Imaging and Photothermal Therapy of Inflammatory Macrophages
Jinbao Qin. Shanghai JiaoTong University, School of Medicine, Shanghai, Shanghai, China (People's Republic)
Objectives: This study evaluated whether gold nanorods (Au NRs) can be used as a theranostic platform for dual imaging and photothermal therapy of inflammatory macrophages.
Methods: In this study, Au NRs were synthesized, and their in vitro photothermal effects on macrophages cell line (Ana-1 cells) under 808-nm near-infrared reflection (NIR) were investigated by CCK8 assay, calcein AM/PI staining, flow cytometry, transmission electron microscopy (TEM), silver staining, and in vitro microcomputed tomography (mCT) imaging. These Au NRs were then applied to an apolipoprotein E knockout mouse model to evaluate their effects in vivo CT imaging and their effectiveness as for the subsequent photothermal therapy of macrophages in femoral artery restenosis under 808-nm laser irradiation.
Results: In vitro photothermal ablation treatment using Au NRs exhibited a significant cell-killing efficacy of macrophages, even at relatively low concentrations of Au NRs and low NIR powers. In addition, the in vivo results demonstrated that the Au NRs are effective for in vivo imaging and photothermal therapy of inflammatory macrophages in femoral artery restenosis.
Conclusions: This study shows that Au NRs are a promising theranostic platform for the diagnosis and photothermal therapy of inflammatoryassociated diseases.
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